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Abstract 

Background: The incidence of ductal carcinoma in situ (DCIS) has increased markedly in recent decades. In the 
past, mastectomy was the primary treatment for patients with DCIS, but as with invasive cancer, breast-conserving 
surgery followed by radiation therapy (RT) has become the standard approach. We present the final results of a 
multi-institutional retrospective study of an Italian Radiation Oncology Group for the study of conservative 
treatment of DCIS, characterized by a very long period of accrual, from February 1985 to March 2000, and a median 
follow-up longer than 11 years. 

Methods: A collaborative multi-institutional study was conducted in Italy in 10 Radiation Oncology Departments. A 
consecutive series of 586 women with DCIS histologically confirmed, treated between February 1985 and March 
2000, was retrospectively evaluated. Median age at diagnosis was 55 years (range: 29-84); 32 patients were 40 years 
old or younger. All women underwent conservative surgery followed by whole breast RT. Irradiation was delivered 
to the entire breast, for a median total dose of 50 Gy; the tumour bed was boosted in 295 cases (50%) at a median 
dose of 1 0 Gy. 

Results: After a median follow-up of 136 months (range: 16-292 months), 59/586 patients (10%) experienced a 
local recurrence: invasive in 37 cases, intraductal in 20 and not specified in two. Salvage mastectomy was the 
treatment of choice in 46 recurrent patients; conservative surgery in 10 and it was unknown in three patients. The 
incidence of local recurrence was significantly higher in women younger than 40 years (31.3%) (p= 0.0009). Five 
patients developed distant metastases. Furthermore 40 patients developed a contralateral breast cancer and 31 a 
second primary tumour in a different site. The 10-year actuarial overall survival (OS) was 95.5% and the 10-year 
actuarial disease-specific survival (DSS) was 99%. 

Conclusions: Our results are consistent with those reported in the literature. In particular it has been defined the 
importance of young age (40 years or less) as a relevant risk factor for local recurrence. This retrospective 
multi-institutional Italian study confirms the long term efficacy of breast conserving surgery with RT in women with 
DCIS. 
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Background 

Before screening programmes were introduced, breast 
ductal carcinoma in situ (DCIS) was a rather rare dis- 
ease, accounting for 3-5% of breast tumours in the 70s- 
'80s [1-3]. 

Its incidence is currently around 15-20% of breast car- 
cinomas in Western countries [4,5]. Most cases (80- 
90%) are only diagnosed by mammography, whereas the 
clinical examination is negative; the mammographic pat- 
tern is often characterised by the presence of microcalci- 
fications, at times associated with a mass [6]. 

Conservative surgery followed by radiation therapy 
(RT) to the residual breast is the standard treatment, as 
stated in the Consensus Conference [1] and the recent 
NIH State-of-the-Science Conference statement [7]. 

Four important randomised prospective trials [8-11] 
and several retrospective studies [12-16] have high- 
lighted the importance of RT for the local control of 
DCIS, with an approximately 60% reduction in the rela- 
tive risk of local recurrences [17]. 

In the subset of lesions with a very low risk of recur- 
rence (small-sized, unicentric, low-grade tumours with 
adequate negative margins), some Authors [18-20] sug- 
gest omitting the complementary radiation treatment 
even though, to date, all subgroups of patients with 
DCIS have benefitted from RT. Even for women with 
negative margins and small low-grade tumours, the ab- 
solute reduction in the 10-year risk of ipsilateral breast 
events is 18% (2P= 0.002) in the analysis of the four ran- 
domized trials carried out by the Early Breast Cancer 
Trialists' Collaborative Group [21]. 

At the beginning of the '90s, the scientific community's 
interest in the study and evolution of the diagnostic and 
therapeutic approach to DCIS led to the creation of an 
Italian Radiation Oncology Group for the study of con- 
servative treatment of DCIS, which published a first re- 
port in 1997 [22]. The present paper describes a second 
report of the Group on a larger number of patients with 
longer follow-up. 

Methods 

We retrospectively evaluated a consecutive series of 610 
patients with histological diagnosis of pure DCIS who 
were treated with conservative surgery and adjuvant RT 
from February 1985 through March 2000 in 10 Italian 
Hospitals. 

Clinical, radiological and pathological data were col- 
lected in a central data-base at the Medical Oncology 
Department of Trento. The surgical approach consisted 
of quadrantectomy, or tumorectomy, or wide excision; 
axillary dissection was carried out in certain number of 
patients. Pathological assessment, including tumour 
size, margin status, histological subtype, nuclear grade 
and hormonal status, was obtained from the pathologic 



report of each patient. The surgical margin was consid- 
ered positive if the tumour was reported at an inked 
margin, close if within < 2 mm and clear if > 2 mm. 
The histological type was defined according to the trad- 
itional classification based on the architectural and 
morphological pattern of the tumour: comedo, cribri- 
form, solid, papillary, micropapillary and mixed. Nu- 
clear grade was determined according to the Consensus 
Conference on the Classification of Ductal Carcinoma 
In Situ [23]. 

Postoperative RT was delivered by tangential fields 
encompassing the entire residual breast, using photons 
produced by a 60 Cobalt Unit or 4-6 MV photons of 
Linear Accelerators. The total dose ranged between 45 
and 60 Gy (median: 50 Gy), in 1.8-2.5 Gy daily fractions 
(median: 2 Gy). Half of the patients also received a boost 
to the tumour bed, with a direct electron field with en- 
ergy ranging between 6 and 12 MeV, or with Ortho vol- 
tage photons (energy: 150-300 KVp), or interstitial 
brachytherapy; the dose ranged between 8 and 20 Gy 
(median: 10 Gy). 

Follow-up data on all patients was sought, including 
information on local and distant relapse. These data 
were obtained from medical record review in the Radi- 
ation Oncology or Medical Oncology Department where 
each patient had been followed. Local recurrences were 
subdivided into in-situ and invasive. Contralateral breast 
cancers were described as new primaries and distant me- 
tastases as any recurrence outside the breast and the re- 
gional lymph nodes. Additional data were searched in 
medical records of reference mammography Units and 
by asking demographic Departments for lost to follow- 
up patients. 

In this case series an analysis was carried out on: in- 
cidence of local recurrences, distant metastases, second 
tumours (in the contralateral breast and other sites), 
overall survival (OS) and disease-specific survival 
(DSS). 

The probability of local recurrence, OS and DSS were 
calculated by the Kaplan-Meier method [24], as from the 
date of surgery. Univariate analysis of the risk of local re- 
currence was performed, by means of Fishers exact test, 
to determine which of the following parameters were 
associated with local control: patient age (subdivided 
into 3 groups: < 40, between 41-69 and > 70 years), 
tumour size (< 10 mm, 10-30 mm, > 30 mm), nuclear 
grade (Gl, G2, G3), surgical technique (quadrantectomy 
vs. tumorectomy vs. wide excision) and boost adminis- 
tration (yes vs. no). The cosmetic outcome, which was 
evaluated at the end of the treatment by the radiation 
oncologist at each of the participating Centres in the 
study, was rated as excellent, good, fair and poor, on the 
Harvard scale [25]. The cosmetic rate was not assessed 
by an independent reviewer. 
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Results 

From February 1985 to March 2000, 610 patients with 
histological diagnosis of pure DCIS were treated with 
conservative surgery followed by RT. The accrual on a 
yearly basis is shown in Figure 1. 

Twenty- four patients were excluded from the analysis: 
11 with a very short follow-up (< 12 months) and 13 
owing to the presence of contralateral breast cancer be- 
fore DCIS diagnosis. As a result, 586 patients were 
assessed. 

The median follow-up was 136 months from the date 
of surgery, with a range of 16-292 months. 

The main characteristics of the patients are shown in 
Table 1. 

Some differences in the diagnostic, surgical and radio- 
therapeutic approach were observed comparing the first 
series of patients (from 1985 to 1990) with the complete 
series (from 1985 to 2000). In the first series the diagno- 
sis was exclusively mammographic in 30% of cases; the 
axillary lymph node dissection was performed in 69% of 
women; a radiation boost to the tumour bed was deliv- 
ered in 78% of patients. On the other hand in the 
complete series, 66% of cases were detected only by 
mammography; 41% of women underwent axillary dis- 
section and the tumour bed was boosted in half of the 
patients. 

A local recurrence was observed in 59 women (10%): 
the relapse was detected by mammography in 39 cases, 
by clinical signs in 10 cases, by both mammography and 
clinical signs in one patient, while in nine patients the 
detection modalities were unknown. In 40 cases it was a 



true recurrence, in the same quadrant; in 17 cases it was 
a recurrence in a different quadrant and in 2 cases the 
site was not specified. The histological diagnosis of the 
recurrence was carcinoma in situ in 20 cases (34%), in- 
vasive carcinoma in 37 cases (63%) and unknown in 2 
cases (3%). All patients with a local failure had been pre- 
viously treated with whole breast RT to a total dose of 
50 Gy and 26 patients had also received a boost to the 
tumour bed. The administration of the boost did not sig- 
nificantly reduce the risk of local recurrences (p= 0.45), 
since the crude local recurrence rate was 10.8% and 
8.9% among women who received boost and among 
those who did not, respectively. 

The treatment of the recurrence was: salvage mastec- 
tomy with axillary lymph node dissection in 46 patients; 
further breast-conservative surgery in 10 patients, and 
not reported in 3 cases. 

Two patients had axillary recurrences, after a local in- 
filtrating recurrence. The therapeutic approach was: 
mastectomy with axillary lymph node dissection and 
chemotherapy in one case; irradiation of the axillary and 
supraclavicular region and chemotherapy in the other 
one. Both patients are alive, without disease progression. 

The risk of local recurrence was 5% at 5 years and 
9.6% at 10 years (Figure 2). The same figures were 4.8 % 
and 8.3 %, respectively, in patients given the radiation 
boost; 5.3 % and 11.5 %, respectively, in those not given 
the radiation boost. These differences were not statisti- 
cally significant at the log-rank test. Only patient age 
resulted to be a statistically significant prognostic factor 
in the univariate analysis (p= 0.0009). Local recurrences 
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Figure 1 Distribution of cases over the years (1985 - 2000). Only approximately 20% of patients were treated in the first period (from 1985 
to 1990) and the number of cases increased progressively during the following years. 
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Table 1 Patient, tumour, and treatment characteristics 



Age 


Median 


55 years 






Range 


29-84 
years 




Menopausal status 


Pre- or peri-menopause 


181 


31% 




Menopause 


395 


67% 




Unknown 


10 


2% 


Diagnosis modalities 


Mammography alone 


387 


66% 




Clinical signs and 
mammography 


176 


30% 




Clinical signs alone 


23 


4% 


Mammographic pattern 


Microcalcifications 


393 


67% 




Solitary mass 


129 


22% 




Microcalcifications + 
mass 


41 


7% 




Negative 


23 


4% 


Surgical management 


Quadrantectomy 


434 


74% 




Tumorectomy 


88 


15% 




Wide excision 


64 


11% 


Axillary dissection 


Yes* 


240 


41% 




No 


346 


59% 


Tumour pathological size 


< 10 mm 


222 


38% 




1 1-29 mm 


203 


34.5% 




> 30 mm 


33 


5.5% 




Unknown 


128 


22% 


Histological subtypes 


Comedo 


164 


28% 




Cribriform 


164 


28% 




Papillary 


94 


16% 




Solid 


64 


1 1% 




Other 


100 


17% 


Margin status 


Positive 


4 


1% 




Close 


29 


5% 




Negative 


65 


11% 




Unknown 


488 


83% 


ER/PR status 


Positive 


253 


43% 




Negative 


64 


11% 




Unknown 


269 


46% 


Radiotherapy technique 


60 Cobalt Unit 


31 1 


53% 




Linear Accelerator 


275 


47% 


Radiotherapy dose 


Median 


jU uy 






Range 


45 - 60 Gy 




Boost 


No 


291 


49.5% 




Direct electron field 


234 


40% 




Orthovoltage photons 


58 


10% 




Interstitial brachytherapy 


3 


0.5% 


Boost dose 


Median 


10 Gy 






Range 


8 - 20 Gy 





* no nodal metastases were observed in any case. 



occurred in 10/32 cases (31.3%) in women aged < 40, in 
46/517 cases (8.9%) in the age group between 41 and 69 
years, and in 3/38 cases (7.9%) in women aged > 70. The 
full results of univariate analysis are reported in Table 2. 
Since only one parameter achieved a statistical signifi- 
cance at the univariate analysis, multivariate analysis was 
not performed. 

Distant metastases were found in five patients (0.9%), 
who had previously developed a local infiltrating recur- 
rence; 3 of these patients died because of the tumour 
and 2 are alive in progression with a follow-up of 203 
and 206 months respectively. 

In 40 patients (6.8%) a contralateral breast tumour was 
diagnosed (invasive in 30 cases; in situ in 9 cases and 
unknown in 1 case) and in 31 patients (5.3%) a second 
non-breast tumour (13 gynaecological, 6 gastroenteric, 3 
hematologic, 2 pulmonary, 2 in the brain, 1 in the thy- 
roid, 1 in the bladder and 3 cutaneous). 

The actuarial overall 5-year and 10-year survival were 
98.5% and 95.5%, respectively; the actuarial 5-year and 
10-year DSS were 100% and 99%, respectively. 

The cosmetic outcome, evaluated during the last 
follow-up visit by the radiation oncologist at each 
Centre, was excellent or good in 76% of the patients. 

Discussion 

This multicentre retrospective study is characterised by 
a long period of accrual (median follow-up: 136 months,; 
range: 16-292 months), which offers the advantage of 
providing interesting information about the trend of the 
disease. A certain number of patients (12 patients) en- 
rolled in the first years have died during this long period 
of observation; other patients (47 patients) didn't return 
for the planned examination to the Centre of Radiother- 
apy where they had been treated, and were lost to fol- 
low-up. In addition only approximately 20% of patients 
were treated in the first period (from 1985 to 1990) and 
the number of cases increased progressively during the 
following years (Figure 1). Most of the cases belong to 
the two decades covered by the screening activity. 
Nevertheless, a large number of cases were also found in 
the younger age group, between 41 and 50. Increased 
debate and publicity about breast cancer screening after 
the introduction of screening programmes could have 
determined an improvement in women's awareness, with 
a consequent increase of spontaneous mammography 
among age groups not invited for the screening, result- 
ing in an increse of DCIS radiographycally detected [26]. 

In the entire case series, 66% of cases were identified 
by mammography, since the clinical pattern was nega- 
tive, while in the series of patients treated between 1985 
and 1990 the diagnosis was exclusively mammographic 
in only 30% of cases. These data show that, since the 
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Figure 2 Risk of local recurrence. The risk of local recurrence was 5% at 5 years and 9.6% at 10 years. 



diffusion of screening, mammographic examinations 
have become widespread. 

Quadrantectomy (74%) was the most frequent conser- 
vative surgery. In many cases, even among the oldest 
ones, x-ray examination of the surgical specimen or 
postoperative mammography was carried out to check 
completeness of the excision, as stated by the Consensus 
Conference [1]. 

A considerable number of cases (41%) were also sub- 
jected to axillary lymph node dissection. In the series of 
patients treated from 1985 to 1990, axillary lymphade- 
nectomy was carried out in 69% of the cases. In the 
1970s and 1980s most patients with DCIS underwent 
axillary lymph node dissection. During the 1990s the 
number of women undergoing axillary lymph node dis- 
section for DCIS declined, in particular after the publi- 
cation of the Consensus Conference [1]. Neither the 
indication to remove the axillary lymph nodes nor that 
to remove the sentinel lymph node is currently to be 
considered, except in the event of extensive, high-grade, 
palpable lesions, with a greater risk of occult invasion 
[1,27,28]. 

The total median dose of RT to the residual breast was 
50 Gy with a 2 Gy/fr. conventional fractionation. Con- 
sidering the entire case series, a boost to the tumour bed 
was also administered in 50% of the cases. In the ana- 
lysis of the series treated in the 1985-1990 period, it was 
found that over 70% of the patients had received a boost. 
Our study showed no correlation between the prescrip- 
tion of the boost and the patients' age and no significant 
difference was found in the distribution of local recur- 
rences in relation to it (p= 0.45). 

In the literature, the role of the radiation boost to the 
tumour bed has not been fully defined as yet. Some 
Authors have used a total dose of 10-20 Gy after stand- 
ard whole breast RT [29-31]; or a total dose of 7.5 Gy in 
three fractions after standard or hypofractionated whole 
breast RT [32]. 



In the four randomised studies [8,11] that evaluated 
the role of postoperative RT after conservative surgery 
for DCIS , the boost was not envisaged. 

The role of a higher dose on the initial site of the dis- 
ease was evaluated in a retrospective analysis [33] on 
373 patients < 45 years old; it significantly reduced the 
risk of local recurrence (p < 0.0001). Besides the radi- 
ation boost, predictive factors for local recurrence 
included patients' age (< 39 years) and the margin status. 
However, this study has some limits concerning its 
retrospective nature, the absence of a centralised review 
of histological samples and data on margin status, 
tumour size and grade. Randomised studies are under- 
way and, while waiting for their results, it is advisable to 
administer the boost to young patients, in whom nega- 
tive margins should always be obtained [1,7]. 

Considering that our study is retrospective, a compara- 
tive analysis of the results of the main retrospective 
studies [12-16] was performed. In our series, the inci- 
dence of local recurrences is 10%, and 63% of them are 
invasive. In the other series the incidence of local fail- 
ures ranges between 8% and 20%, and around 50% (from 
31% to 76%) are invasive. If one examines OS (98.5% at 
5 years and 95.5% at 10 years) and DSS rates (100% at 5 
years and 99% at 10 years), our data do not differ signifi- 
cantly from those reported in the literature [12-16]. 

The long period of accrual of this study has also 
caused some disadvantages. 

Table 2 Univariate analysis of risk factors related to local 
recurrence 



Parameter 


p value 


Age 


0.0009 


Tumour size 


0.06 


Nuclear Grade 


0.10 


Surgical technique 


0.51 


Boost 


0.45 
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The database sheets provided for the collection of the 
following pathological parameters: nuclear grade, margin 
status, estrogen and progesterone receptors, necrosis 
and multifocality, in addition to histological type and 
tumour size. The pathological records, especially those 
regarding the initial years of the study, did not always in- 
clude all the above-mentioned parameters and, as it was 
not possible to review the specimens, they are unknown 
in a certain group of patients. We were able to carry 
out a detailed analysis of the risk for local recurrence 
only with regard to the following parameters: age of 
patients, tumour size and nuclear grade. Only age turned 
out to be a statistically significant prognostic factor 
(p= 0.0009). 

Several prognostic factors correlated to the risk of 
local recurrence have been identified in the literature, 
such as clinical presentation, tumour size, histological 
type, nuclear grade and the presence of central necrosis, 
state and width of the margins and age of patients at 
diagnosis [12,34-39]. 

Young age (< 40 years) is considered to be one of the 
most important prognostic factors, in both the clinically 
palpable DOS lesions [9,30,37-39] and the occult ones, 
diagnosed by mammography [14,40]. A number of clin- 
ical studies [9,14,41,42] report a local recurrence rate 
very similar to ours in the < 40 age group. 

In our study, most of the patients with local recurrence 
(78%) underwent mastectomy with axillary lymph-node 
dissection. The reasons for choosing breast-conserving 
surgery in 10 cases (16.9%) are unknown. 

The therapeutic approach to local failure plays a major 
role, especially in the presence of an invasive recurrence. 
Mastectomy is the elective treatment for patients ini- 
tially treated with conservative surgery and postoperative 
RT. In the case of small-sized and unifocal recurrences, 
local excision followed by RT is also suggested, if 
patients have not previously received RT [1,37]. The 
prognosis for in-situ recurrences is excellent, as less than 
1% of patients develop further relapse, while it is much 
less favourable for invasive recurrences, which can de- 
velop metastases in 15-20% of the cases [31,43]. 

The use of accelerated partial breast irradiation (APBI) 
has been recently introduced not only in the treatment 
of invasive carcinoma at an early stage, but also of DCIS 
[44-46]. In 2005, a phase-Ill clinical trial comparing 
whole breast RT with APBI was conducted by means of 
one of the three following treatment techniques: multi- 
catheter interstitial brachytherapy, brachytherapy with 
MammoSite and 3D external conformal radiotherapy 
[44-47]. APBI experiences in the treatment of local 
recurrences are also reported in patients previously trea- 
ted with conservative therapy (surgery followed by whole 
breast RT) for invasive breast carcinoma and DCIS 
[48,49]. In highly selected cases of local relapse, this 



therapeutic approach may find an important role in the 
future. 

The incidence of distant metastases, after an invasive 
local recurrence, was 0.9% and the incidence of a sec- 
ond contralateral breast tumour was 6.8% in our 
series, in line with the results reported in the literature 
[17,50]. 

Conclusions 

This report represents one of the largest series of 
patients with DCIS treated in Italy over a long period of 
time, in highly specialized Centres regularly using a 
multidisciplinary approach to treat this disease. 

Despite some differences in the therapeutic approach 
adopted by the 10 Centres participating in the study, 
with regard to the extension of the surgical excision, the 
use of axillary dissection and RT boost, the examined 
population is homogeneous and comparable to other 
published series. 

The results, in terms of local and distant failures, sec- 
ond contralateral breast tumours as well as OS and DSS, 
are consistent with those reported in the literature. In 
particular, there emerges a significant increase in the risk 
of local recurrences in young women, reported by sev- 
eral Authors in both the clinical trials [8,9,11] and the 
retrospective studies [14,29,30,38,41]. 

Our study confirms the role played by postoperative 
RT in the conservative treatment of non invasive ductal 
carcinoma of the breast, as reported in numerous retro- 
spective studies [12-16], in four prospective randomized 
clinical trials [8-11] and in three well-known metana- 
lyses [17,21,50]. 

Studies of new irradiation modalities (PBI, hypofractio- 
nation) in DCIS patients are currently ongoing and de- 
serve further attention. 
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